Legumes germplasm at the MBG-CSIC, Spain: collection missions and species diversity by Ron Pedreira, Antonio Miguel de et al.
SOCIEDAD de CIENCIAS de GALICIA
41
Nº 16
Octubre - October, 2016
Índice / Index
LEGUMES GERMPLASM AT THE MBG-CSIC, SPAIN: COLLECTION 
MISSIONS AND SPECIES DIVERSITY
Antonio M. DE RON1; María del Carmen MENÉNDEZ SEVILLANO2; Mariana J. FERREYRA
1Misión Biológica de Galicia (MBG)-Biology of Agrosystems, National Spanish Research Council (CSIC), Pontevedra, Spain
2National Agricultural Technology Institute (INTA)-Active Bank of Northwestern Argentina (BANOA), EEA-Salta, Salta, Argentina
Received: October 10, 2016 
Accepted: October 24, 2016 
Published on-line: November 30, 2016
Abstract
In the northern Iberian Peninsula, as well as in other European and American areas, there is 
still a considerable amount of genetic diversity in many cultivated plants. During years adapted 
populations of legume crops were grown by farmers but currently new improved varieties have 
displaced the traditional ones in the most important areas of production as Spain and Argentina 
in the case of the common bean. For these reasons, the Misión Biológica de Galicia of the 
National Spanish Research Council (MBG-CSIC), together with other institutions has partici-
pated in collection missions and is carrying out a programme for maintaining and regenerating 
legume germplasm. The current legume collection at the MBG-CSIC includes accessions of 
beans (wild and cultivated), pea, cowpea, lupin and chickpea. This collection is being used for 
genetic and evolutionary studies as well as for breeding purposes.
Resumen
En el norte de la Península Ibérica, así como en otras áreas de Europa y América, toda-
vía existe  una considerable diversidad genética en las plantas cultivadas. Durante años los 
agricultores cultivaron variedades adaptadas de diversas especies, pero las nuevas varie-
dades mejoradas han desplazado a las tradicionales en muchas áreas de producción, como 
España y Argentina en el caso de la judía común. Por estas razones, la Misión Biológica de 
Galicia, del Consejo Superior de Investigaciones Científicas (MBG-CSIC), junto con otras 
instituciones ha participado en expediciones de recolección de germoplasma y en el mante-
nimiento y regeneración del mismo. La colección actual de germoplasma de leguminosas de 
la MBG-CSIC incluye entradas de judías (cultivadas y silvestres), guisante, altramuz, caupí 
y garbanzo. Esta colección se utiliza para estudios genéticos y evolutivos, así como para la 
mejora genética de estos cultivos.
Introduction
In the northern Iberian Peninsula, as well as in other European and American areas, there 
is still a considerable amount of genetic diversity in many cultivated plants, owing to the 
small size of the farms in these areas and the persistence of traditional methods of agricul-
ture. During years landraces or well-adapted populations of legume crops were cultivated by 
farmers but currently new improved varieties have displaced the traditional ones in the most 
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important areas of production (Zeven 1999) as Spain and Argentina in the case of the com-
mon bean. On the other hand, forsake of lands mainly in marginal areas has contributed also 
to the genetic erosion in many crops, so that security for food production could be affected 
by this process. Genetic resources for agricultural development and future food security are 
constantly threatened; therefore its conservation is imperative. In situ conservation ensures 
continuity of dynamic processes in which species develop under environmental changes and 
co-evolve with biotic and abiotic factors, so the processes of evolution and adaptation are 
maintained and the generation of new genotypes is guaranteed. By the other hand, ex situ
conservation of cultivated plants and their wild relatives in genebanks has some constraints 
but ensures the long-term conservation of seeds. 
Figure 1. Bean collection mission in the NOA 
(left: wild beans plants in field, collecting dehiscent 
pods of wild bean, right: sampling wild beans)
Regarding wild relatives of cultivated species, for wild bean (Brücher and Brücher 1976, 
Debouck 1990), presence and genetic diversity of populations was evaluated by the National 
Agricultural Technology Institute (INTA) along its distribution range in northwestern Argentina 
both in protected and unprotected areas. It was found that most of the populations were found 
in places modified by human activities, which mean a process of genetic erosion in such popu-
lations (Beebe et al. 1997).
For these reasons, the Misión Biológica de Galicia of the National Spanish Research 
Council (MBG-CSIC), and other Spanish institutions (De Ron et al. 2016) is carrying out 
a programme for collecting and maintaining landraces and wild populations of different 
crops, including legumes, and, in the case of beans in cooperation with the Active Bank of 
Northwestern Argentina (BANOA) from INTA Agricultural Experimental Station EEA Salta 
(Ferreyra et al. 2016). 
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Figure 2. Provinces in the northwest of Argentina (NOA)
Collection missions
The MBG-CSIC started in 1988 to collect legume germplasm, mainly beans and pea, in 
the northwest of Spain. Later on, the collection missions were expanded to other countries: 
Portugal and the northwest of Argentina (“Noroeste Argentino”-NOA), as follows:
- Portugal. 1993 and 2001. Province of Tras-os-Montes e Alto Douro. National participant: 
University of Tras-Os-Montes e Alto Douro (UTAD), Vila Real. Collected material: 42 
common bean landraces from the north of Portugal.
- Argentina. 1996 and 1997. Provinces of Salta and Jujuy. National participants: University 
of Buenos Aires (UBA),  EEA-Salta (INTA) and National Scientific and Technical Research 
Council (CONICET). Collected material: 10 wild populations and 109 primitive landraces 
of common bean from the NOA (Menéndez-Sevillano et al. 1997) (Figures 1 and 2).
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Species diversity (Table 1)
The common bean (Phaseolus vulgaris L.) is the most important grain legume for direct 
human consumption on a global scale. This crop has spread to every continent over the past 
centuries, which resulted in a complex genetic structure of the bean germplasm outside its 
areas of origin and domestication (South and Central America) (Gepts and Debouck 1991, 
Islam et al. 2002, Santalla et al. 2002). The current Spanish landraces, belonging mainly to 
the Andean genetic pool (Singh et al. 1991, Gil and De Ron 1992) are the result of selective 
pressure and phenotypic selection by farmers and they are currently well adapted to the agro-
ecological conditions under they have been grown for centuries. For these reasons the main 
legume crop maintained at the MBG-CSIC collection is the common bean. 
Figure 3. Primitive (a) and wild (b) beans from the NOA
Table 1. Legume species diversity at the MBG-CSIC germplasm collection.
SPECIES STATUS
Common bean 
The common bean collection is formed by 2014 accessions (44 wild populations) from 
Europe (17 countries), The Americas (15) (Menéndez Sevillano 2002), Asia (4), Africa 
(1) and Oceania (1). The genetic stock includes about 500 breeding lines and RILs 
(Recombinant Inbred Lines) and about 2900 mutant lines. The core collection includes 52 
Spanish accessions (Rodiño et al. 2003)
Runner bean The runner bean currently has 49 accessions (Santalla et al. 2004a)
Other bean species P. acutifolius (3 populations), P. parvifolius (1), P. augusti (5 wild)
Pea The current collection includes 164 accessions, being 123 from Spain (De Ron et al. 1994)
Cowpea The collection includes 91 accessions: 43 from Spain and 48 from Portugal (De Ron et al. 2003)
Lupins
Mostly of the accessions are wild, collected in field. Currently the collection includes 210 
accessions, mainly from Spain: narrow-leafed lupin (Lupinus angustifolius- 90), Spanish 
lupin (L. hispanicus- 43), yellow lupin (L. luteus- 73) and white lupin (L. albus- 4) (Lema 
et al. 2005)
Chickpea The chickpea small collection includes only 14 accessions from the NW of Spain
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The common bean collection started in 1987 (De Ron et al. 1991) and comprises accessions 
from 38 countries, including landraces and wild populations (Figures 3 and 4), and a genetic stock 
with breeding lines, RILs and mutant lines. A core collection was built in 2003. The runner bean 
(Phaseolus coccineus L.) collection started also in 1987, as well as the cowpea (Vigna unguic-
ulata (L.) Walp.) collection, which began with the collections of common bean, since in many 
places these crops grow together in the farmer fields. Pea (Pisum sativum L.) collection started in 
1988; the main use of pea in Spain is as a vegetable, both for the fresh grain and for the immature 
pod (Amurrio et al. 2000, De Ron and Santalla 2016) but recently the interest of this crop is being 
based in its use for animal feed as source of protein. Lupins (Lupinus spp.) collection started in 
1999, and finally the chickpea (Cicer arietinum L.) collection was initiated in 2014.
Figure 4. Spanish landraces of common bean
Uses of the legumes collection
The research by Biology of Agrosystems group (BAS) at the MBG-CSIC was primarily 
focused in the biodiversity of crops, plant genetics and breeding as well as in the interactions 
plant-environment. For years were carried out phenotypic and genotypic characterization of 
the different species of the legume collection (Gil and De Ron 1992, Escribano et al. 1997, 
Santalla et al. 2001a, De Ron et al. 2004, Lema et al. 2005, Galván et al. 2006, González et al. 
2015), including studies about wild and primitive beans to analyse the evolutionary processes 
of the species (Santalla et al. 2004b, González et al. 2014). In addition, the symbiotic system 
Rhizobium-bean/pea, is being analysed to improve agricultural production and for environ-
mental protection (Santalla et al. 2001b, Rodiño et al. 2011).
Recently, the research is focussed to –omic studies and the genetics of the development of 
the plant, using common bean as model species. Additionally, the BAS group at the MBG-CSIC 
has participated in the sequencing of the genome of the common bean (Vlasova et al. 2016).
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